Effect of overexpression of wild-type or mutant parkin on the cellular response induced by toxic insults.
Mutations in parkin are involved in some cases of autosomal recessive juvenile parkinsonism (AR-JP), but it is not known how they result in nigral cell death. We examined the effect of parkin overexpression on the response of cells to various insults. Wild-type and AR-JP-associated mutant parkins (Del3-5, T240R, and Q311X) were overexpressed in NT-2 and SK-N-MC cells. Overexpressed wild-type parkin delayed cell death induced by serum withdrawal, H(2)O(2), 1-methyl-4-phenylpyridinium (MPP(+)), or 4-hydroxy-2-trans-nonenal (HNE) but did not delay cell death caused by the proteasome inhibitor lactacystin. Increases in damage to proteins (protein carbonyls and 3-nitrotyrosine) were attenuated by wild-type parkin after serum withdrawal or exposure to H(2)O(2), MPP(+), or HNE but not after exposure to lactacystin. The mutant parkins (of all types) markedly accelerated cell death in response to all the insults, accompanied by increased levels of 8-hydroxyguanine, protein carbonyls, lipid peroxidation, and 3-nitrotyrosine and decreased levels of GSH. The viability loss induced by all the insults showed apoptotic features. The presence of parkin mutations in substantia nigra in Parkinson's disease may increase neuronal vulnerability to a range of toxic insults.